railway with water for its locomotives and general use. A description of the location may assist this explanation. The railway, known as the Hudson Bay Railroad, has been under construction for some time. It runs from the Pas on the Saskatchewan River in Northern Manitoba, Canada, to Churchill, a port at tidewater on Hudson Bay, also in the province of Manitoba, about 590 north latitude. The distance between these two places is 511 miles. The country through which the road passes varies. The first few hundred miles is park country but the last section nearer the salt water goes through a muskeg, with only small timber growth parallel to the bay itself.
During construction many temporary arrangements were made to use the existing water supplies all along the line. In the case of Gillam, 327 miles away from the Pas, the water service originally installed to care for the locomotives and divisional shops only had as a source the little Nelson River.
This system consists of a pumping plant housed near the water's edge and equipped with a 30 H.P. RustonHornsby fuel oil engine and a triplex pump, which takes water from a cylindrical deep well placed between the pump house and the river. There is but one pipe line from the pump to the standpipe and general outlet at the railway tracks. At this point, there is an elbow in the river which makes a sweep of about half a mile around to a point lower down where the outfall from the septic tank is located.
This outbreak appears to have been due to the fact that during the very cold winter weather the river was frozen solid below the outfall of the sewer, thus forming an ice dam in the river bed anid gradually forcing pollution back up the stream and past the waterworks intake. The Resident Engineer had levels run following the freeze-up and found that there was no fall in the river, but that the water surface was level.
The original plan for this pumping plant was to supply engine water at the roundhouse only. Hence, when its use, unchlorinated, for drinking and culinary purposes became common, the [ 543 ] contamination immediately became apparent. There is a pedestal type of chlorinator in the pump house now which is in constant use.
The Department of National Health was called upon to check up on this outbreak and its representative arrived early in June. Several drastic improvements were recommended; as, for instance, the discontinuance of the practice in vogue at many of the pump houses on this line of returning waste water to the deep well.
The Munich Sewage Treatment Plant-The author describes some novelties in design and operation of the Munich sewage treatment plant, which is planned for a flow of 3.6 cu. m. per sec. The special features of the plant are:
1. Its use of large single units, which have proved to be more economical than a multiplication of small plants. Three years' experience has shown no ground water difficulties to be caused by the exceptional depth of the combined settling and septic tank.
2. The use of the rock of the district for most of the building, with reinforced concrete only for supporting parts, thin walls, and service bridges.
3. The special sloping angle of the tank walls, which has proved advantageous for sludge digestion as the sludge is deposited in the septic chamber in thin, even layers.
4. Underground drainage supplied with pump shafts so that tanks can be emptied without danger of floating.
5. The sewage is distributed by divided channels and unequal division of the sludge is remedied by screens in the main channel which break up accumulations.
6. The sludge is deposited on fields in summer as dry, and in winter as wet s 1 u d g e. One-third of the available ground is covered yearly, and it is found that the process can be repeated after 3 years without harm as the sludge is practically consumed in that time. In discussing the utilization of the sludge as fertilizer, the author-gives comparative analyses of Munich sludge, stable manure, and the dry Baltimore fertilizer, and an account of the most suitable crops and the methods and times of applying the sludge for different crops.
7. The plant is planned for simple and hygienic service. The amount of attention required by the different parts is described. No trouble is experienced with gas or sludge rising into the settling tank. The dredger which removes the dried sludge from the drying bed leaves a very thin layer of sludge on the sand. This prevents sand being deposited on the fields and also does away with the necessity for frequent renewal of the sand surface. The yearly service cost of the whole plant is about 0.13 RM. per head of the population.
8. Increase of income. This can only be done by the gas production. Experiments showed that gas production varied with temperature, that a completely de-gasified sludge d r i e d badly, and that digestion was better in tanks covered for gas production than in uncovered tanks. The amount of organic matter per head of the population and the amount of gas per liter of organic matter were calculated and the results tested by laboratory experiment, which showed that 20.6 liters of gas per head per day could be obtained by complete digestion at a temperature of 260 C.
The part played by the floating layer of scum in the septic chamber is then discussed. At Munich this had to be removed after 21 years' working. The tank had to be put out of action for the purpose and gas production was low for some time after it was in action again. This was the result of the removal of an easily putrefiable layer just below the top layer of scum. A large septic chamber from which the scum need seldom be removed is therefore an advantage. Another favorable influence on digestion is the direct current t h r o u g h the septic chamber. The method of calculating the amount of this current is described.
The harmlessness of the effluent is shown by the fact that even rainbow trout can live in ponds fed with it. The possibility of increasing the gas output by lengthening the period of digestion or by stirring or artificial heating is discussed.-H. Keppner, Gesund. Ing., 52: 678-679, 1929. (From Papers of Water Pollution Research Board, England.) Innovations in the Chemical Purification of Drinking Water and Information on the Present Application of Activated Carbon and Earth -A paper read at a meeting of the German Union of Gas and Water Experts, describing physical-chemical processes of purification, especially in connection with the supply to Magdeburg of Elbe water of very variable condition and composition. A list is given of over 50 methods of treatment on which a very large number of experiments on small and large scales were made. The Magdeburg plant for dealing with the river water is described and illustrated. The pumped river water flows through four filters at gradually decreasing speed. These are arranged in steps so that between filters the water is aerated by falling over a waterfall. Then follows sand filtration in covered primary filters, at four or five times the normal speed, and slow secondary filtration for bacterial purification. T h e different methods of cleaning these filters are described. Chlorine gas is added by Ornstein's process in the first pure water reservoir.
The author then deals with the experiments made to find the best means of using this plant. Chlorination of the raw water before the first filters was tried with liquid chlorine, and with chlorine preparations such as Mianin and Duamin. This chlorination showed advantages in algae destruction, decrease of bacterial growth, and a longer filter period, but smell and taste were not removed.
Coagulants were then tested, using pulverized activated carbon as the adsorption medium. The history of the activation of carbon is given, and an account of experiments. Activated carbon, alum, and marble calcium hydroxide were added in this order before the primary filters. The adsorptive effect of the carbon was, however, impaired by the formation of a coating of aluminium hydroxide, though coagulation and physical improvement were good. The addition of activated carbon, lime and aluminium sulphate did not give good results. Alum, alone or with sulphuric acid, added either to the untreated water or before the primary filters, gave good results in iron and manganese removal, but smell and taste were not improved. Chlorination of the raw water with a subsequent addition of aluminium sulphate and lime showed that the chlorine brought into solution matter which should have been precipitated and that there was no saving of alum. It was found that there were two favorable pH points for precipitation, one from 5.2 to 5.5 and the other from 6.7 to 6.9.
More satisfactory results were obtained by treating the water before the primary filtration with filter-alum and fuller's earth, with subsequent activated carbon filtration. The final filtrate was satisfactory in freedom from color, taste, and smell; iron and manganese were absent and organic matter reduced to one-half. The application of this process to practice and the construction of an activated carbon filter plant are described. The results of the different experiments are given in tables.
In discussion, Link dealt with the present condition of the methods of purifying surface water. Fuller's earth had not been found so satisfactory in Stuttgart. Activated carbon could be applied for the removal of excess chlorine. The process and construction of the filter required further investigation.
Adler mentioned previously u s e d processes which corresponded to those examined by the author. The use of activated carbon was limited by its rapid saturation, and the lack of simple methods of regeneration. Its real application was as a dechlorinating medium.
Haupt confirmed that good results had been achieved at Magdeburg with fuller's earth. Settling time of sufficient length must be allowed. The purification of the water must be as complete as possible before the activated carbon filter is used to remove smell and taste.
Gruschka recommended the Adler -process of superchlorination and dechlorination with activated carbon. This was satisfactory with phenol-containing waters.
Bamberg dealt with the problem of acidity in a piped supply and the difficulty of purifying Magdeburg water sufficiently for a satisfactory use of activated carbon.
The author in replv agreed that water should be well purified before the use of activated carbon, but pointed out that activated carbon was used with good effect on beet sugar factories' effluents. With the specially unfavorable and changeable Elbe water, fuller's earth, by its adsorptive capacity and specific gravity, shortened the settling time and lessened the cost of aluminium sulphate and of the carbon.
Bach emphasized the necessity of limiting the pollution in a river, so that a water suitable for drinking could be The Anthrax Danger in Lahr and Its Removal-The problem of anthrax danger from hides and tanneries has not been satisfactorily solved. The author has investigated conditions at Lahr. The danger concerns men as well as animals and arises from the hides, not from the tanning waste water, though the latter encourages and increases it. To treat the matter at the source, infected skins should be separated. Disinfection of skins is opposed by the leather industry. The writer recommends further investigations by the State of the pickle-and-lye process and the Ascoli process. The use of solid wastes and residues as fertilizers should be forbidden, and the treatment plants kept under inspection to prevent solid matter being run off with the effluent. Inoculation of cattle, drainage of fields and improvement of cattlesheds should be attended to. The author's conclusion states: The subject of industrial pollution is extremely important, not only for plants but for communities using the same streams. So far the data pertaining to the problem of purification of textile wastes are extremely limited, and it is hoped that increased appropriations may be placed in the hands of state authorities. Problems involving industrial sewage should be considered from the standpoint of the stream, and toot from the standpoint of the individual plant. Group treatment is extremely desirable, and the formation of conservancy districts or river boards is to be recommended. Standards are difficult to establish, but it seems that an attempt should be made to maintain the dissolved oxygen at above 30 per cent, better above 50 per cent of saturation at all times. Not all textile wastes require purification, and great savings may be made by separating in the mill the harmless wastes from those which should be purified. In some plants these latter amount to 75 per cent of the whole volume. Many streams require plain subsidence alone; others require treatment on filters. So far, single filtration has not been always effective, due to the antiseptic character of some of the wastes to be treated, or to the kinds of substances discharged.
While subsidence followed by double filtration has produced excellent results, the process is expensive, and it is unfortunate that the activated sludge process is not applicable to a waste with suspended solids of so low a specific gravity as that in certain textile wastes.
-Robert Spurr Weston, J. Boston Soc. Civil Engs., 16, 6: 358-373 Wilmington's five municipal pools and four private pools by the use of a rating scheme based entirely on the chemical and bacteriological condition of the water. This method, however, had disadvantages such as excess chlorination, in pools of inferior construction, in an effort to secure a high weekly rating. As a result in 1929 the Board of Health adopted a score sheet based on the following items: equipment 100, management 200, water in pool 200. Each section is subdivided and a perfect percentage allotted to the various items. The total score is divided by 5, giving 100 for a perfect score. It is claimed by the author that the system has been very successful in raising the swimming pool standard in Wilmington. -Russell T. Des Jardins, Am. City, 41, 2: 154-155 (Aug.), 1929. Abstr. J. B.
Harrington.
